Comparative effects of racemic verapamil vs R-verapamil on normal and leukemic progenitors.
R-Verapamil (R-VPM), an enantiomer of racemic verapamil (VPM), has been recently reported to possess an activity equivalent to VPM in reverting drug resistance in vitro, without showing remarkable cardiovascular toxicity in animal models, even in doses three times higher than VPM. In this study, we assessed the effects of R-VPM in vitro, on clonogenic leukemia cells (CFU-L) from 15 patients with acute nonlymphoid leukemia (ANLL) at diagnosis, and on bone marrow erythroid (BFU-E) and myeloid (CFU-GM) progenitors from 15 healthy volunteers. On CFU-L, continuous exposure to VPM or R-VPM alone showed a slight inhibitory activity; in combination with daunorubicin (DNR), R-VPM proved more effective (mean IC50 of DNR: alone = 24.53 ng/ml +/- 6.2 SE, + VPM = 18.8 ng/ml +/- 4.6 SE, +R-VPM = 17.9 ng/ml +/- 4.8 SE). On CFU-GM, both VPM and R-VPM were minimally toxic at the lowest concentration used, but 30 microM VPM were significantly more toxic than R-VPM at the same dose (residual growth = 39.2% +/- 6.5% vs. 71.8% +/- 9.3% with R-VPM, p = 0.005). On BFU-E, both VPM and R-VPM caused more consistent growth inhibition; at high doses, VPM was again more toxic than R-VPM (33.4% +/- 12.8% vs 53.4% +/- 10.4% residual growth at 30 microM, p = 0.03). DNR toxicity on bone marrow was more greatly enhanced by VPM than R-VPM, and this difference was statistically significant on erythroid progenitor colony growth (p = 0.04). In conclusion, in comparison to VPM, R-VPM appeared to be at least equally effective on leukemic clonogenic cells and less toxic on normal bone marrow precursors, thus suggesting a possible safe use in vivo, even in concentrations that cannot be achieved with VPM, owing to its toxic effects.